Ethanol effects on neonatal rat cortex: comparative analyses of neurotrophic factors, apoptosis-related proteins, and oxidative processes during vulnerable and resistant periods.
The developing central nervous system (CNS) is highly susceptible to ethanol, with acute or chronic exposure producing an array of anomalies and cell loss. Certain periods of vulnerability have been defined for various CNS regions, and are often followed by periods of relative ethanol resistance. In the present study, neonatal rats were acutely exposed to ethanol during a time when peak cell death is found in developing cerebral cortex (postnatal day 7; P7), and during a later neonatal period of ethanol resistance (P21). Comparisons at the two ages were made of basal levels of neurotrophic factors (NTFs), and in addition, ethanol-mediated changes in NTFs, apoptosis-related proteins, antioxidant activities, and generation of reactive oxygen species (ROS) were quantified at 0, 2, and 12 h following termination of exposure. It was found that at P21, basal levels of NTF nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF) were considerably higher than at P7, possibly affording protection against ethanol neurotoxicity at this age. Following ethanol treatment at P7, approximately equal numbers of pro-apoptotic and pro-survival changes were produced, although most of the pro-apoptotic alterations occurred rapidly following termination of treatment, a critical period for initiation of apoptosis. At P21, however, the large majority of ethanol-mediated changes were adaptive, favoring survival. We speculate that the capacity of the older CNS to upregulate a number of protective elements within the cellular milieu serves to greatly mitigate ethanol neurotoxicity, while in younger animals, such adjustments are minimal, thus enhancing ethanol vulnerability within this developing region.